Numerical solutions for generalized Rosenau equation are considered and two energy conservative finite difference schemes are proposed. Existence of the solutions for the difference scheme has been shown. Stability, convergence, and priori error estimate of the scheme are proved using energy method. Numerical results demonstrate that two schemes are efficient and reliable.
Introduction
Consider the following initial-boundary value problem for generalized Rosenau equation: Boundary Value Problems discontinuous Galerkin method by Choo et al. 4 , orthogonal cubic spline collocation method by Manickam 5 , and finite difference method by Chung 6 and Omrani et al. 7 . As for the generalized case, however, there are few studies on theoretical analysis and numerical methods. It can be proved easily that the problem 1.1 -1.3 has the following conservative law:
Hence, we propose two conservative difference schemes which simulate conservative law 1.4 . The outline of the paper is as follows. In Section 2, a nonlinear difference scheme is proposed and corresponding convergence and stability of the scheme are proved. In Section 3, a linearized difference scheme is proposed and theoretical results are obtained. In Section 4, some numerical experiments are shown.
Nonlinear Finite Difference Scheme
Let h and τ be the uniform step size in the spatial and temporal direction, respectively. Denote 
Proof. Computing the inner product of 2.2 with 2u n 1/2 , according to boundary condition 2.4 and Lemma 2.1, we have
where
2.9
According to
Boundary Value Problems
By the definition of E n , 2.7 holds.
To prove the existence of solution for scheme 2.2 -2.4 , the following Browder fixed point Theorem should be introduced. For the proof, see 9 . 
2.13
Taking the inner product of 2.13 with v, we get 
2.14
Using Taylor 
Proof. It follows from 1.4 that
Using Hölder inequality and Schwartz inequality, we get
2.18
Hence, u x L 2 ≤ C. According to Sobolev inequality, we have u ∞ ≤ C. 
2.24
Boundary Value Problems where
2.26
According to Lemma 2.5, Theorem 2.8, and Schwartz inequality, we have 
Linearized Finite Difference Scheme
In this section, we propose a linear-implicit finite difference scheme as follows: 
3.2
Proof. Computing the inner product of 3.1 with 2u n , we have
3.4
According to Lemma 2.1, we get By the definition of E n , 3.2 holds. Taking the inner product of 3.8 with u n 1 , we get 
Numerical Experiments

